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The Peruvian Andes are locatedbetween the arid desert of the PacificCoast and the humid tropical rainfo-
rests of the Amazon. The highest peaks are
almost 7000 m above sea  level. Between
the mountain ridges are highland plains or
punas and steep valleys. 
The main agricultural areas are concen-
trated in the valleys. These lie at between
2000 and 3500 m and tend to have a semi-
arid climate with a relatively short rainy sea-
son and irregular, unreliable precipitation.
In these conditions the use of irrigation is
generally advantageous. The availability of
irrigation reduces drought risk and can help
extend the growing season, sometimes
even making it possible to grow a second
crop. Irrigation is widely practised and con-
sidered important for development.
Irrigation was also important in Pre-
Hispanic Andes cultures and was reflected
in their religion and temples. Quite a num-
ber of  these ancient irrigation systems,
some of which are more than  2000 years
old, are still functioning today. 
Spanish colonisation resulted in the deci-
mation of the indigenous population. In its
social organisation, post-Hispanic rural soci-
ety consists of indigenous comunidades -
generally 30-200 families with common ter-
ritorial property rights, mestizo (smallhold-
ers) and haciendas (large estates) owned by
European immigrants. In the agrarian
reform of the late 1960s haciendas were
subdivided into smallholdings. The comuni-
dades have also been reorganised into indi-
vidual farms, though formal communal
property rights remained intact and com-
munal organisation has generally been main-
tained as far as common interests and the
common use of resources are concerned. 
Smallholders generally produce for their
own consumption, selling only some of
their crops to cover cash needs. Irrigation 
is used to produce potatoes, maize, beans,
peas and several local cereals for the 
market. Pasture land is also irrigated, 
particularly to overcome the dry season 
in areas where dairy cattle are kept. 
There are various ecological zones in the
Sierra and most irrigation systems are small-
scale with between 5 and 200 water users.
Larger schemes with more than 1000 small-
holder water users are not uncommon.
Irrigation is practised both on the valley
floors and on the (generally steep) slopes. 
Intervention in irrigation by both govern-
mental and non-governmental development
organisations has aimed at improving exist-
ing irrigation and the construction of new
systems. Generally speaking, these interven-
tions have not produced the expected eco-
nomic results and their sustainability is
questionable. 
Irrigation interventions 
The introduction of  improved irrigation
may create new possibilities for production
and development projects. But it must be
understood that a change in irrigation alone
is not enough in most cases. To be success-
ful, change must respond to the needs and
priorities of the interest groups concerned.
In many situations, more inputs, including
access to extension, additional labour,
investments and a market infrastructure are
needed. These inputs should be available at
a reasonable price and give sufficiently high
returns. In many cases these conditions are
often not met and as a result irrigation inter-
ventions fail to secure improvements in pro-
duction.  
An analysis of six cases in the Cusco area
has shown that more water had become
available as a result of these improved irriga-
tion systems. However, the amount of
labour required to manage the systems was
such that the productivity per unit of labour
remained unchanged, even with higher pro-
duction per unit of land. Meanwhile, soil
erosion had increased significantly. As
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SNV Netherlands Development Organisation has over 15 years experience 
in providing technical assistance to partner organisations working to improve 
irrigation management in the northern and southern Peruvian Andes. 
Willem Kastelein co-ordinates these activities and, in this article, discusses 
some of the lessons and experiences gathered over the years. 
labour can be considered the most precious
input in these LEISA systems, these results
cannot be considered satisfactory. 
Women and water 
In recent decades the role of Andean wom-
en in decision making at household level
has increased. Many men have fled because
of political violence or because economic
opportunities elsewhere are more attrac-
tive. However, formal irrigation organisa-
tions usually only include women who are
household heads, this despite the important
role played by women in agriculture and
irrigation. Women are major water users
and need water for livestock and domestic
purposes. Therefore, it is important that
they are included when decisions are made
on water management and irrigation.
Projects have failed in the Peruvian Andes
because insufficient account has been taken
of  women in project planning and imple-
mentation. Experience has shown that
women can be closely drawn into the pro-
cess of decision making and the establish-
ment of water rights if the importance and
logic of their participation is explained and
discussed. Experience has shown that this
type of approach has led to more sustain-
able results. 
Establishment of rights  
In irrigation systems that function without
external intervention, water rights and the
right to use the irrigation system are gener-
ally related to an individual’s involvement in
the  construction and improvement of irri-
gation infrastructure. This can either be a
cash or a labour involvement. Rights are
consolidated through participation in oper-
ation, maintenance and repair work. These
rights will normally be inherited by children
and, in most cases, they can be sold.
Normally the irrigation organisation would
have to give permission for such sale, how-
ever. New users may obtain rights by mak-
ing a contribution which is considered
equivalent to the efforts already invested by
present water users. 
Irrigation interventions by most develop-
ment organisations tend to focus on the
construction of physical infrastructure and
do not take existing rights and the mecha-
nism that establish new rights into account.
Development organisations increasingly
recognise the importance of adequate
water-user organisation and seek to include
this in their intervention strategies. Only a
few however, seem to realise that the devel-
opment of rights through participation in
construction is an essential and fundamen-
tal starting point. This seriously limits the
effectiveness of development interventions
aimed at strengthening sustainable irriga-
tion organisation. 
Where existing rights are not taken suffi-
ciently into account, water users will be
reluctant to participate in projects. If  the
creation of new rights and obligations is not
sufficiently clear, people will be less inclined
to invest in new developments. If all invest-
ment costs (sometimes including labour) are
paid from external sources, people do not
feel that rights have been legitimately estab-
lished for the beneficiaries. Consequently,
water users are not likely to see such
schemes as their own property and respon-
sibility. 
Appropriate technical design 
Designing irrigation in the Andes is techni-
cally complex because of steep topography,
irregular geology and the variety of soil
types. The use in the Sierra of irrigation
design criteria developed for conditions on
the Peruvian Coast has had serious negative
consequences. In some cases the construc-
tion of irrigation canals has destabilised the
slope of the land causing landslides through
overtopping of canal banks. This has lead to
serious erosion damage both to canals and
environment whilst construction of canals
over unstable calcareous and gypsum rocks
has resulted in collapses. 
In some parts of the Andes farmers have
developed sprinkler irrigation appropriate
to their own conditions and needs. Around
the village of Paucartambo, for example,
water originates in small springs with 
discharges often well below 2 litres per 
second. This is difficult to handle efficiently
in surface irrigation. Constructing appropri-
ate storage reservoirs to enable more effi-
cient surface irrigation would require 
considerable investments. As the relatively
steep topography easily provides the
required pressure, simple but effective 
irrigation is achieved using relatively low-
cost polyethylene tubes (50 to 100 m long)
connected to locally made or imported
sprinklers. Although the application of
sprinkler irrigation has considerable 
potential in the Andes, many development
organisations are now promoting it without
adequately assessing local conditions. 
There are examples of cases where
sprinkler irrigation, introduced to replace
current surface irrigation systems, has given
rise to disturbing effects and where serious
conflicts have arisen because of  its conse-
quences for water distribution and the
rights and obligations of water users.
Further it has been observed that on heavy
soils, water from sprinklers infiltrates very
slowly causing it to flow into depressions.
This results in low water use efficiencies.
The advantages of sprinkler irrigation are
often not realised in practice because plots
are small and irregular which leads to high
fringe losses. 
In the Andes, as elsewhere in the world,
transplanting technical options from one
place to another can have adverse effects.
Irrigation infrastructure must be designed to
respond to the social and organisational
requirements particular to each irrigation
system and to the complex physical condi-
tion of specific locations. Irrigation alone
cannot ensure sustainable development. 
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Sprinkler irrigation in Paucartambo. 
